


DATA EVALUATION REPORT
Degradate Adsorption/Desorption by Batch Equilibrium (Mobility: 163-1)

AC 312,094:; Adsorption/Desorption
[Metabolite of AC 303,630 (PIRATE)]
MRID 434928-48

CITATION: Mangels, G.. AC 312,094: Adsorption/Desorption. 9 Sep 1994. Laboratory
Project ID: E 94-06. American Cyanamid Report Number ENV 94-025.
Performing Laboratory: American Cyanamid Company; Agricultural Research
Division; P.O. Box 400; Princeton, NJ 08543-0400. Sponsored by American
Cyanamid Company; Agricultural Research Division; P.O. Box 400; Princeton,

' NJ 08543-0400. W
'REVIEWER: Alex T. Clem, Environmental Scientist, CRS 3 / d /OII 9 ‘( _

EFGWB/EFED/OPP/OPPT S/USEPA -

CONCLUSIONS. This study is acceptable and kati.s;ﬁes the data requirement, However, the
registrant is advised to regard carefully the comment section below before submitting future
Studies. ' :

Batch equilibrium sorption coefficients for the major soil metabolite AC 312,094 (formula in
attached Table I) of AC 303,630 (PIRATE) in the four test soils Arkansas loamy sand (ARLSa),
Indiana silt loam (INSiL), New Jersey sandy loam (NJSaL), and Wisconsin loam (WSSL) are

ARISa 14 25 5000 16 1.03 0.99

INSIL 22 50 2095 26 1.03 0.99+
NJSal. 20 41 2352 22 1.02 0.99+
WSSL 38 95 2774 34 0.98 0.99+




These intc_nnédiate sorption coefficients mean that, coupled with pemstence this metabolite has
high potential for runoff into surface water with comparable amounts in solution and on eroding
soil.

MATERIALS/METHODS

Adsorption. Triplicate one gram soil sampfes in 50 mL screw-capped centrifuge tubes were .
treated with 30 mL aliquots of standardized solutions of carbon-14 radiolabeled AC 312,094
(80.41 pCi/mg) at each of the four concentrations: 99.5, 49.6, 9.6, and 4.7 ppb in 0.01M
calcium chloride. '

The samples were shaken continuously for 2.5 days, after -which time it was assumed
equilibrium had been reached. Although, the temperature was not explicitly stated for this time
period, since subsequent centrifugation of samples for one hour at 2500 rpm was said to be at
25°C, we assume the test was carried out at a controlled 25°C also. Aliquots of the supernatant
were removed for the analysis described below. 'Remaining free standing water was removed

..

Desorption. Thirty mLs of fresh 0.01IM calcium chloride solution were added to the remaining
soil in each tube. Then the same procedure as for the adsorption phase was repeated.

Soil Extraction. After the desorption water was removed, the soil samples were extracted with
10 mL of methanol by shaking for one hour, then centrifuged as before.

Radioassay. Aliquots of the adsorption and desorption solutions and the soil extracts were
radioassayed by liquid scintillation, _ S -

Soil sarhples were air-dried, pulverized, and analyzed for adsorbed radzoactivity by combustion
followed by liquid scintillation counting of trapped C-14 carbon dioxide, h

Thin-Layer Chromatograph C). Ethyl acetate extracts from the high concentration of
Location of the reference was by UV light; visualization of radioactivity was by autoradiography
on X-ray film; and quantitation of scraped zones by liquid scintillation. :
Results and Discussion (see also conclusions above)

The total mass balance for any replicate ranged from ‘about 95 to 108% (Tables III-vII).

Three. TLC systems showed one major spot which co-chromatographed with reference
AC 312,094. This is an indication of the presence of only AC 312,094, and shows that this




COMMENTS

[ 4

to insure a reliable sample population distribution. Were the soils sieved and split? EFGWB
assumes a 2 mm sieve was used as in a previous study for parent. What precautions were
followed, and what assurance can You give that bulk soil containers and the selected one
gram subsamples were handled such that they were representative of the chosen soils when
placed in the test tubes? This situation presents a general problem and should be considered -
in all future studies when choosing samples and sample sizes. .

Where and when were the soil samples collected, and how were they _stored.A

Range of Test Solutions. Ideally, test concentrations should Span a range covering at least
two orders of magnitude. Here the factor was only about 20, -

The error in the originally stated aqueous solubility of AC 312,094 was disconcerting. ~The

solubility was reported as both 369 mg/L and 369 ppb which are mutually exclusive by a

factor of a thousand. Amendments or corrections should be prominently called to the

reviewer’s attention by special, separate mote or critical placement. In this case an
amendment not included in the table of contents was buried three pages from the end of the

report. The amended value at 25°C is 369 1g/L or 369 ppb. '

In Tables III-VI the standsrd deviations given for Kds are not based on a proper anhlysis and -
disregard nuclear statistics, :

What uncentainty is associated with soil organic carbon and what is the imphct on resuits?




Concerning laboratory precision 6n]y, conventional use of significant figures should be
observed in reporting final numerical results with error limits indicated for individual results,
Hypothetical expected errors can be calculated based on general experimental limitations for

an apparent results, variations, and trends be meaningfully interpreted.

It is not unreasonable to expect that considerable effort be devoted to experimental design,
- Sample selection and characterization, and assessment of the reliability of experimental
results (perhaps as much as data collection ?). Otherwise, the data could legitimately be
regarded as worthless. '




TABLES, FIGURES, AND OTHER PERTINENT INFORMATION




Page 15 not included in this copy.

Pages !;A__ through /2 are not included.

e

The material not included contains the following

type of
information:

— Identity of product inert ingredient;.

. Identity of 'prod_uct impﬁ.rities.

— Description_ of_ the product manufacturing process.
— - Description of quality control procedures.

— Identity of the source of product ingredients.
____ Ssales or other commefcial/finéncial information_.r
— A draft product label.

. The product confidential statement -of fo‘z—'mula;

Information about a pending registration action.

L/ﬁF/RA registration data.

The document is a duplicate of page(s)

—_ The document is not responsive to the request.’

The information not included is
by product registrants.
the individ.ual ‘who prepa

generally considered confidential
If you have any questions, please contact .
red the response to your request. v




input to the fields and soil water redistribution are critical to the understanding of field
dissipation studies because water affects both degradation and mobility. EFGWB likes
rainfall and irrigation amounts to be plotted on the same figures which show time Vs.
dissipation so critical periods are easily identified. '

It is important that an estimate of the maximum leaching potential (water movement or
movement of an unretained component in the soil profile) be made with methods such as ,
water balance, field moisture instrumentation, or use of tracers. - Systematically measured
soil moisture in the sampled cores is a useful adjunct which can be used as a primary input
for a water balance and as an indicator of leaching potential. Consult a soil physicist for
appropriate methods. :

Whether there was runoff, spray drift, or wind erosion from the test plot was not addressed.
Did soil drift and pile up in the dense rows of cotton or elsewhere? Slope was stated to be
less than 3%. Were buffer areas, especially downslope, sampled in an attempt to locate
missing pesticide? What about in-row sampling ‘as opposed to between the rows? Many
things can happen in the course of a long field trial. : ' o

Sample storage stability tests for collected samples needs to be formally. completed and
reported. (However, this is not really an issue unless one wants to argue very precisely
about the degree of stability and half-lives because of the already demonstrated persistence ,
and stability of this pesticide in these and other experiments.) o

Soil core diameters were only one to two inches. Much larger cores are recommended to
reduce spatial variability and to minimize handiing and subsampling errors. Some measure
of variation and hence reliability of the data must be demonstrated (see Error treatment
below). : . '

Concerning laboratory precision only, conventional use of significant figures should be
observed _in reporting final numerical results with error limits indicated for individual results.




It is not unreasonable to expect that considerable effort be devoted to experimental design,
sample selection, and assessment of the reliability of experimental resulis (perhaps as much
as data collection?). Otherwise, the data could legitimately be regarded as worthless.

"Gainesville", not "Gainsville", is the correct spelling for Gainesville, FL. Melrose and
Gainesville are in Alachua County, not Slackua County (which does not exist in Florida).
" (The reviewer is a former longtime resident of Gainesville.)

~




PERTINENT DATA AND OTHER EXPERIMENTAL INFORMATION
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DATA EVALUATION REPORT
Terrestrial Field Dissipation (1764-1)

~ AC 303,630 (PIRATE): Residues of AC 303,630 in Soil
Five Field Dissipation Studies on Soil in Cotton Fields
(Formulations AC 303,630 2SC or 38C)
' MRID 434928-50

CITATION: Schaefer, T.: Stout, S.; Babbitt, B.. CL 303, 630: Residues of CL 303,630 in
‘ Soil. 4 Nov 1994, Laboratory Project Report Numbers: RES 93-177, RES 93-
177.01, RES 93-182, RES 94-069, RES 94-084, RES 94-128, C 3928, RES 93-
039, RES 94-114, RES 94-141. Performing Laboratories: 1) ABC Laboratories,
Inc.; Field and Analytical Chemistry Programs; 7200 E. ABC Lane; Colombia,
- MO 65202-8015; 2) American Cyanamid Company; Agricultural Research
. Division; P.O. Box 400; Princeton, NJ 08543-0400. Sponsored by American
Cyanamid Company; Agricultural Research Division; P.O. Box 400; Pringeton,
NJ 08543-0400. o o ;

REVIEWER: Alex T. Clem, Environmental Scientist, CRS 3 M,..,.»—
EFGWB/EFED/OPP/OPPTS/USEPA |

CONCLUSIONS. The five terrestrial field dissipation studies are upgradable and partially
satisfy the data requiremen;. However, unless old soil samples are still available Jor analysis
and proved stable, it may be necessary to consider new studies in order 1o account for routes and
rates of dissipation. o :

The five studies all suffer from the same major deficiency: degradation was not investigated

and there was no attempt whatsoever to identify degradates. Consequently, the integrity or
internal consistency of the studies and routes of field dissipation cannot be established.
However, it is clear Jrom these studies thar Pparent pesticide AC 303, 630 is indeed persistent, -

as defined below, and does not leach. Because of the deficient manner in which the studies were
‘conducted, EFGWB can only estimate minimum ranges of field dissipation "half-lives" (which -

‘are not to be confused with degradation "half-lives"), as is put forth below. Degradation could .
be slower with half-lives Correspondingly longer. ‘ , ;
The reason(s) for the apparent loss of parent pesticide--whether it was due to degradation,

not determined Therefore, apparent field dissipation "half-lives” cannot pe assumed to be due
to degradation. In fact, EFGWB’s statistical analysis of the data (no such analysis or estimate
of data quality was Presented by the study authors) shows that the field dissipation pattern is not
explained very well by the usuzally applied first order degradation kinetics, Unexplained
Statistical variations calculated from 1-%, where 2 js the coefficient of determination, in the
 States of MS (Greenville), CA (Madera), CA (Hickman), TX (Uvalde), and FL (Melrose, near




Gainesville) were approximately 30, 40, 70, 70, and 70 peroexit, respectively. This is prima "

Jacie evidence that other dissipative processes, such as off-site transport, or systematic bias were
were operational. Minimum ranges of dissipation half-lives based on the first order model and

statistical figures of merit £- +he data from each state are attached. Even on a logarithmic scale

for concentration, the large scatter in the data points is evident. As a further indication of

scatter, EFGWB estimated percent of recoveries of initial target application rates after each .of
the five applications are also included in the table below. ‘ o

Table of Initial Recoveries and Minim

es of Dissipation Half-Lives
(Not to be confused with degradation, as explained in text) o
Applicatioﬁ Half-Life Unexplained
Recovery (%) ' - {vears) .  Variation
CA (Madera) 35, 0, 45, 25, 30 0.4-0.6 40%
25(avg) .
CA (Hickman) 75, -5, 65, 35, 110 0.4-0.8 ' 70%
_ ' - 55(avg) '
MS (Greenville) - 50, 80, 65, 40, 90 0.6-0.9 30%
7 65(avg) '
TX (Uvalde) 45, 65, 115, 120, 35 0.6-1.4 70% |
75(avg)
FL (Gainesville) - 55, 5, 90, 25, 20 0.82.1 70%
40(avg)

Except for sporadic amounts detected below the six inch sampliﬁg interval (probably causéd by
cqn@ination during sample collection and handling), leaching of PIRATE did not contribute




because PIRATE is so i}crsistent and there were con\}cnient episodic rainfall/irrigation events

during the long course of the studies, it can be concluded from the data at opportunistic sampling
times that leaching did not contribute appreciably towards dissipation. :

which prevent precise definition of lifetimes in the field, especially for more persistent
compounds. In other words, for persistent compounds the usual design, duration, and expense
of field studies, and the physical aspects of dissipation generally preclude reliable extrapolation
of half-lives beyond about six months. What is clear from these studies, howc_:ver, is that

1. PIRATE is among the group of pesticides with the greatést persistence, and that there is

large carryover from year to year. In agricultural areas where multicropping is practiced

(several . different crops harvested during the same year), there would be increased _

opportunity for build up.

m

2. PIRATE does not leach. R R ' -

3. Since there was no information provided whatsoever on degradation or-other possible
dissipative processes besides leaching, from these studies we do not know how PIRATE
disperses or dissipates. - ‘

Since all five field dissipation studies were conducted with virtually the same protocol and study
design, they will be described as one. The study authors wisely formatted their '

information and data from all five sites the same way. The following description is nearly
verbatim or paraphrased from summaries in the original submissisn, The five representative
study sites (nearest familiar place name), soil textural classes, dates of study-initiation, date of
first pesticidal application, experimental termination date, and formulation, respectively, were
1) Uvalde, Texas; clay loam; 03 Jun 91, 14 Aug 91, 24 May 93; 2SC (24% a.i.); 2) Madera,
California (San Joaquin Valley); loamy sand; 03 Jun 91, 11 Sep 91, 18 Jun 93; 2Sc;
3) Greenville, Mississippi; silt loam; 22 Jup 92, 28 Jul 92, 21 Mar 94; 35C (30.5% a.i.);
4) Hickman, California (San Joaquin Valley); sandy loam; 22 Jun 92, 14 Aug 92, 07 Apr %4;

.38C; 5) Gainesville, Florida: sand; 22 Jun 92, 4 Sep 92, 12 Apr 94; 3SC. Regions and soils’

chosen adequately represent potential use areas, Conventional or regional cultural practices
seem to have been observed. There were no quantitative or descriptive indications of how the
well the cotton grew. o ‘ g




spacing of cotton plants in inches were, respectively, TX: 40, 2; CA (Madera): 30, 3-5; MS:
38,3; CA (Hickman): 30, 3; FL: 30, 3. Formulations mixed with water were broadcast
sprayed on to the bare soil between the rows of cotton with backpack sprayers, except in
Madera, CA, where the entire plot, including cotton plants, was sprayed with a Sprayer driven
by tractor. Spraying was done during the critical periods of Jate flowering and/or fruit formatiop -
and development. Tank mix analyses showed that the intended theoretical amount was
essentially in the spray mixtures. Actual application recoveries in soil were not provided by the
study authors. ) .

dissipates. There was no attempt to account for the large scatter in the data or estimate
reliability of "half-lives". : o

> There were no treatment replications,

given. Casual i tion seems to indicate a Preponderant bias to resample -
when concentrations were highest. : - ‘ '

» Criteria for multiple or additional lab anélyses beyond the three replicates for numerous soi
samples were not

> Water balance, movement ang redistribution in the soil profile were not provided. Water

4

>

A
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